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ABSTRACT
Background: Gilts represent the largest category (18-20%) of female pigs in a breeding herd. Under field conditions, the 
amplitude of growth rate and age at the first mating of gilts are remarkably higher than the recommendations made by the 
genetic companies. There are several studies that have considered the management of these animals starting from their 
introduction to the herd till the mating. It has been noted that the genetic selection constantly promotes evolution that 
may change certain traits of these animals. However, there is a lack of the studies that evaluate the management strategies 
suitable for the modern sows. This study, therefore, aimed to evaluate the effect of age and growth rate of gilts at the first 
mating on productive performance and retention rate until the third farrowing. 
Materials, Methods & Results: The study was performed in a gilt development unit (GDU) with a breeding stock capacity 
of 1000 females and a goal of 90 gilts mating per week. The groups were retrospectively created according to age (<210 d 
and ≥210 d) and the growth rate (GR; <700 g/d and ≥700 g/d) at the first mating with a 2 × 2 factorial design. A real-time 
ultrasound examination was performed at approximately 28 days after artificial insemination to detect pregnancy. Afterward, 
the productivity data over three parities of 703 females were collected and analyzed at 28 commercial farms of destination. 
The analyses were performed using SAS, with individual gilts as the experimental unit. The total number of piglets born 
and the age at the third parity were analyzed using the PROC MIXED. The number of estrus at breeding, weaning-to-estrus 
interval and the number of piglets in the previous farrowing were included as covariates in the model of total piglets born. 
The farrowing rate and retention rate until the third parity were considered as binary responses and analyzed using logistic 
regression (PROC GLIMMIX). The effects of age, GR, and their interaction were included as fixed effect in all analyses. 
There was no effect of age and GR and their interaction (P > 0.05) on farrowing rate after first, second, and third mating. 
The total number of piglets born in the three first farrowing and over three parities were not affected (P > 0.05) by the age 
and GR at first mating. The retention rate until the third farrowing of gilts inseminated with more than 210 days of age 
was approximately 7% greater than in the gilts mated younger; however, no statistical difference (P > 0.05) was detected. 
An effect of the age at the first mating was observed in the age to reach the third farrowing. Gilts mated with less than 210 
and more than 210 days reached the third farrowing, respectively, at 604.5 ±1.9 and 625.1 ± 2.7 days of age (P < 0.001). 
Discussion: With a minimum GR of 550 g/d, 180 days of age, and at least 130 kg of weight, gilts are eligible to be in-
seminated without impairing their litter size, farrowing, and retention rate until the third parity. The gilts having modern 
genotypes can have a high stillbirth rate if bred with an excessive body weight. It is worth to consider that the gilts in-
seminated with > 700g/d did not present overweight in this study. The reproductive performance expressed by farrowing 
rate and piglets born and the longevity expressed by the retention rate from the first pregnancy until the third parturition 
were not impaired by the groups of age and GR in Large White × Landrace crossbred (Camborough 23®). In addition, 
gilts inseminated earlier than 210 days but having the minimum required weight resulted in less non-productive days for 
the breeding herd, which represents an important financial rate to the system.
Keywords: sow longevity, productivity, gilt, reproduction, gilt development unit.
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INTRODUCTION
The reproductive performance of gilts has 
a fundamental role in the productivity and subse-
quent profitability of the production systems [2]. It 
has been observed that swine females need at least 
three parities to reach a positive net present value to 
amortize the costs of its production, and four pari-
ties to achieve a profit from the investment [14,19]. 
Additionally, the longevity is also an important trait 
to consider from a productive, economic, and animal 
welfare perspective in the modern pork production 
systems [18].
The optimal moment to perform the first mating 
of gilts depends on the factors such the number of estrus, 
growth rate (GR), body weight, and age [17]. However, 
it is difficult to find this optimal moment, since these 
variables are mutually associated, keep changing, and 
are, most of the times, achieved at different moments 
[10]. Another approach is the continuing improvement 
in the growth performance such that gilts are increas-
ingly heavier but not younger at their first estrus. This 
has important implications for the strategies on the gilt 
selection [7]. These aspects contribute to focus on plan-
ning, an association of weight and age, longevity and 
logistic regarding modern genotypes [12].
Under commercial conditions, it has been 
frequently observed that the demand for replacement 
gilts can vary according to the need of the farm and the 
period of the year. Thus in such cases, weekly goals of 
gilt mating are established on each herd [17]. 
This work aimed to evaluate the impact of 
growth rate and age at mating on reproductive perfor-
mance and on retention until the third parity in Large 
White × Landrace crossbred (Camborough 23®)¹ gilts.
MATERIALS AND METHODS 
Animals and managements
This study was conducted in a gilt development 
unit, located in the Midwest of Santa Catarina state, 
Brazil. The data such as age, weight, the number of 
estrus, and growth rate (GR, g/d) from Large White 
× Landrace crossbred (Camborough 23®) gilts at first 
mating were collected.
Groups of 12 gilts were housed in pens with 
partially slatted floor and in a space allowance of 1.5 m2 
per gilt during the development and puberty stimulation 
phases. All gilts had ad libitum access to water and 2.2 
kg/d of a corn-soybean diet (3,204 kcal ME/kg, 14.2% 
CP and 0.64% digestible lysine). 
The onset of puberty stimulation occurred at 
the next day of their arrival at an average age of 157.6 
± 4.6 days. A sexual mature boar was introduced twice 
daily into each pen for 15 min. The puberty attain-
ment was determined as the day, a gilt first exhibited 
the standing reflex in response to contact with a boar.
Two weeks before the expected breeding, the 
gilts were transferred to individual crates (0.55 × 2.2 
m) for acclimation to the new environment and had ad 
libitum access to feed and water. After insemination, 
the gilts were fed a gestation diet (2.4 kg/d, split into 
two meals of the same amount).
A real-time ultrasound examination was per-
formed at approximately 28 days after the artificial 
insemination to detect the pregnancy. The pregnant 
gilts were delivered to 28 sow units at 34 days of 
gestation. In all units, the pregnant females were kept 
in individual crates until being transferred to the far-
rowing room. The management recommendations, as 
well as, the source and amount of the feed were the 
same in all farms. Subsequently, the reproductive data 
such as the farrowing rate in the first three cycles and 
the age of culling or death, age at the third parity, the 
total number of piglets born in each parity and over 
three parities were recorded.
The exclusion criteria for the gilts were the 
animals receiving hormonal treatment for estrus induc-
tion, bleeding during the insemination, and those with 
locomotor problems, since these factors can influence 
the response to the factors analyzed. After collecting 
the data, 703 pregnant gilts were considered eligible 
and were included in the analysis. During the breeding, 
two groups based on age (<210 and ≥210 days) and two 
based on GR (≥700 and <700 g/d) were retrospectively 
made with a 2 × 2 factorial design.
Statistical analysis
All analyses were performed using the Statisti-
cal Analysis System (SAS® version 9.1.3)2 with each 
individual gilt representing the experimental unit. 
The total number of piglets born and the age at the 
third parity were analyzed using the PROC MIXED. 
The number of estrus at breeding, weaning-to-estrus 
interval, and the number of piglets in previous farrow-
ing were included as covariates in the model of total 
piglets born. Farrowing rate and retention rate until the 
third parity were considered as binary responses and 
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analyzed using logistic regression (PROC GLIMMIX). 
The effects of age, GR, and their interaction were in-
cluded as fixed effect in all analyses.
RESULTS
Overall, gilts were inseminated at 204 ± 0.45 
days of age (180-254 d) with GR of 714 ± 1.8 g/d 
(550-892 g/d), 145.6 ± 0.24 kg (130-163 kg) and at 
2.1 ± 0.02 estrus (2-3 estrus). There were no effects 
(P > 0.05) of age, GR, and their interaction on the far-
rowing rate in any parity. The farrowing rate at first 
cycle exceeded 94% (Table 1) because only gilts with 
confirmed pregnancy by ultrasonography were sent to 
the sow herds. The total number of piglets born in each 
parity and the number of piglets born cumulatively in 
three parities were not influenced by age, GR, and their 
interaction (P > 0.05). 
For retention rate until the third parity, no effect 
(P > 0.05) of age and GR, and their interaction were 
observed (Table 2). The age at the third parity was 
influenced by the age at first insemination (P < 0.001). 
Gilts mated younger than 210 days of age reached the 
third farrowing 20.6 days younger when compared 
with gilts mated older.
Table 1. Farrowing rate and the total number of piglets born at the first three parities and cumulatively over three parities, according to age (days) 
and GR (g/day) at the first mating.
Variable
Age < 210 Age ≥ 210
GR < 700 GR ≥ 700 GR < 700 GR ≥ 700
Number of gilts 114 368 160 61
Age, days 204.9 ± 0.72 196.7 ± 0.40 218.5 ± 0.61 213.6 ± 0.99
GR, g/day 679  ± 2.7 749  ± 1.5 660  ± 2.2 721  ± 3.7
Farrowing 1 (%)* 97.4 94.8 96.2 95.1
Farrowing 2 (%) 86.0 84.6 86.9 81.5
Farrowing 3 (%) 94.2 92.2 93.4 93.5
Total Born - Parity 1 11.1 ± 0.24 11.2 ± 0.13 11.6 ± 0.20 11.0 ± 0.32
Total Born - Parity 2 11.5 ± 0.30 11.3 ± 0.16 11.2 ± 0.24 11.6 ± 0.41
Total Born - Parity 3 12.3 ± 0.32 12.0 ± 0.17 12.0 ± 0.25 12.0 ± 0.43
Total Born accumulated** 29.2 ± 1.00 29.8 ± 0.56 31.1 ± 0.85 29.5 ± 1.37
Values expressed as LS means ± standard error except for farrowing 1, 2 and 3. No significant differences were observed for any variable (P > 0.05); 
*Farrowing rate of gilts with a previous confirmed pregnancy only; **For total number of piglets born over 3 parities, only sows that reached the 
2nd and 3rd farrowing, without any interruption (return to estrus, abortion or failure to farrow) were considered for the analysis. GR= growth rate.
Table 2. Retention rate and age at the third parity according to age (days) and GR (g/day) at the first mating.
Variable
Age < 210 Age ≥ 210
GR < 700 GR ≥ 700 GR < 700 GR ≥ 700
Number of gilts 114 368 160 61
Retention rate until 3rd parity (%) 63.2 63.9 71.2 68.8
Mean (%) 63.7 70.6
Age at 3rd parity (d)* 603.8 ± 3.5 605.2 ± 1.9 625.9 ± 2.7 624.3 ± 4.7
Mean (d) * 604.5 ± 1.9a 625.1 ± 2.7b
*Values expressed as LS means ± standard error. Different letters within the same row are statistically different (P < 0.001). GR= growth rate.
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DISCUSSION 
In most situations, poor management in breed-
ing herd increases the need for the replacement gilts. 
Thus the number of replacement gilts can be predefined 
on the basis of the retention rate and other goals, mat-
ing an extra number of gilts increases the number of 
animals bred without the requirements established by 
the genetic companies. Additionally, improving sow 
longevity, herd stability, and maximizing the lifetime 
performance in a sow herd represent significant chal-
lenges to the swine industry [15]. 
The importance of a proper condition for the 
insemination of gilts and its impact on lifetime pro-
ductive performance has already been investigated in 
other studies. Females with GR ≥700 g/d had a higher 
total number of piglets born in the first farrowing [10] 
but the cumulative production of piglets over three 
cycles was not influenced by GR. The gilts mated 
with GR >770 g/d had a larger litter size at the first 
farrowing but a higher percentage of stillborn piglets 
compared to the gilts with lower GR [1], evidencing 
the risk of increased stillbirth rate in overweighed 
females [5]. It is important to emphasize that in an 
earlier study [1], the average weight at mating was 
160 kg, contrasting with the maximum of 154 kg 
reached by the females in the present study, probably 
explaining why the number of stillborn piglets was 
not statistically different over three parities (data not 
shown). It has already been stated that regardless of 
the age and backfat thickness, the gilts those have 
already presented estrus and reached 135 kg are eli-
gible to be inseminated without affecting the number 
of total piglets born until the third farrowing [20]. 
Taking this into account, the absence of the effect 
of age and GR on the total number of piglets born 
and those born alive in each parity and cumulative in 
three parities can possibly be explained by the fact 
that only one gilt weighed less than 135 kg at the first 
mating in the present study. In a study performed 
with a different genotype [11], the mated gilts with 
less than 139 kg had smaller litter size at the second 
parity and even over three parities when compared 
with the lighter animals. In the present study, even 
though 59% of females were mated with GR <700 
g/d and <210 d of age, they weighed 130 to 138 kg 
and their performance was not impaired. The differ-
ent female genotype, used in the study of Lesskiu et 
al. [11], likely accounts for the greater influence of 
lower weight at mating on litter size, since the recom-
mendation for this genetic line is to inseminate gilts 
at an older age and with higher weight [4].
The effect of GR on the farrowing rate is less 
consistent than its effect on the litter size of the first 
parity. Even with a great variation in GR (397 to 883 
g/d) from birth to entry in a breeding herd, the farrow-
ing rate until the third parity was not affected [17]. 
Kummer et al. [10] also observed that farrowing rate 
over three parities was not affected by GR at the first 
mating. These results are similar to the observed in 
the present study and an appropriate explanation is 
that both GR and age range and even the genetic line 
were similar to those studied by Kummer et al. [10]. 
In a study, 95 farms were categorized into 
three different levels of productivity (high, medium, 
and low); those with low productivity were found to 
breed older gilts, indicating a mismanagement, which 
could delay the achievement of the required weight to 
perform the first service [9]. Therefore, using age as a 
single factor to determine the moment of first mating 
could be risky, especially when gilts do not reach a 
minimum weight of 130 kg [10]. 
Young females tend to consume lower amount 
of feed during the lactation phase leading to subse-
quent higher weight loss [3,6]. A logical consequence 
of this physiological condition in these females is an 
inadequate development and oocyte maturation [16], 
which directly affects the litter size in subsequent far-
rowing and increases the chance of reproductive failure 
in the next cycle [13]. In the present study, although 
the body weight was not recorded at the first farrow-
ing and weaning, some decrease in farrowing rate was 
expected for primiparous sows but no difference was 
detected between the four groups. 
The retention rate was not affected by the 
conditions of a female at mating, being in line with 
other studies [10,11], although a numerical increase 
of 6.9% in the retention rate was observed in the gilts 
mated with ≥210 days. Considering that only females 
with confirmed pregnancy were sent to the destination 
farm in this study, the actual retention rate should be 
reduced by 3-5%, since this was the average loss after 
the insemination in GDU for that period. In another 
study, the moment of culling was not associated with 
GR from birth until the arrival in GDU, indicating that a 
higher GR seems not to influence the age at the removal 
of the herd [17]. Indeed, Lesskiu et al. [11] reported 
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that the weight at first weaning, GR from mating to 
farrowing, and the number of piglets born in the first 
farrowing affected the culling rate rather than the age 
or weight at first mating.
The gilts mated older tend to be heavier at 
farrowing, consequently having higher maintenance 
requirements and greater cost of production during their 
productive lifetime [8]. In our study, the females insemi-
nated with <210 and >210 days of age had on average 
145 and 147 kg weight at the first mating, respectively, 
with an expectation of no difference in the weight at the 
first farrowing and further maintenance costs. Consid-
ering that animals were reared in a specialized unit for 
gilts management, as prescribed by Lesskiu et al. [11], 
a good management might have contributed to the high 
longevity of gilts in both studies. If gilt management is 
performed in a non-specialized unit, high heterogene-
ity in practices is expected that might possibly cause a 
reduction in the reproductive performance. Thus, fewer 
non-productive days can be obtained if an appropriate 
management of gilts is performed ensuring a minimum 
weight at the first mating.
CONCLUSIONS
Gilts having at least one estrus before mating, 
minimum 550 g/d of GR and 130 kg weight are eli-
gible to be inseminated with a minimum of 180 days 
of age without impairing their litter size, farrowing 
and retention rates until the third parity. Furthermore, a 
reduction of 20.6 non-productive days can be achieved 
if insemination is performed before 210 days of age.
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